Abstract. We show how the Gelfond-Baker theory and diophantine approximation techniques can be applied to solve explicitly the diophantine equation G, = wp" ... p', (where (G,, }I='o is a binary recurrence sequence with positive discriminant), for arbitrary values of the parameters. We apply this to the equation x2 + k = ... ps', which is a generalization of the Ramanujan-Nagell equation x2 + 7 = 2Z. We present algorithms to reduce upper bounds for the solutions of these equations. The algorithms are easy to translate into computer programs. We present an example which shows that in practice the method works well. In this paper we present such a reduction algorithm for the following problem. Let
Our reduction algorithm is based on a simple case of p-adic diophantine approximation. We shall give explicit upper bounds for the solutions of (1.1) which are small enough to admit the practical application of the reduction algorithm, if the parameters of the equation are not too large.
Petho [14] pointed out that essentially better upper bounds hold for all but possibly one solution. The reduction algorithm is of course independent of the theoretical upper bounds: it can be used to reduce any upper bound. It also works well for rather small bounds.
The generalized Ramanujan-Nagell equation seems to be the only one that can be generalized to t > 1. Our method has both properties. Evertse [4] has proved that the number of solutions of (1.2) does not exceed 3 x 74t?6. In Section 2 we give the necessary background on p-adic numbers and logarithms, and on linear binary recurrence sequences. In Section 3 we apply a theorem of Schinzel to find upper bounds for the solutions of (1.1). This result holds for positive A as well as for negative, whereas in the remaining sections we restrict ourselves to positive A. Section 4 includes the reduction algorithm and gives a worked-out example. In Section 5 we study (1.2). As an example we determine all integers x such that X2 + 7 has no prime factors larger than 20. Finally, we note that our method can be applied to a somewhat more general type of quadratic/exponential diophantine equation.
In the second part of this paper ( [23] ), the second-named author intends to study Eq. (1.1) for negative discriminant.
Preliminaries.
2A. p-Adic Numbers and Logarithms. For the convenience of the reader we quote the facts that we use from the theory of p-adic numbers and functions. An extensive treatment of this theory is given in Koblitz [6] .
Let p be a prime number, and A a nonsquare integer (positive or negative). We study the extension Qp(VA ) of the field of p-adic numbers Qp. Either VA E QGp, or Qp() = Qp + VAQ p. In the former case, Qp(VA) = Qp , and the p-adic order ordp(t) is well defined for any t E Qp(VA), as usual. In the latter case, it is defined as follows. Let t and (' be the roots of x2 + ax + b, a, b E QG. Then we define ordp(t) = ordp(t') = lordp(b). The following theorem gives explicit upper bounds for the solutions of (1.1). We do not claim that this result is original or best possible. It just gives correct and rather small upper bounds. We note that it is not difficult to prove that a similar argument applies whenever X/L = ? 1. 
Notice that this formula is not
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